DNA-mediated gene transfer of a mutant regulatory subunit of cAMP-dependent protein kinase.
We have used DNA-mediated gene transfer of genomic DNA to introduce into wild-type Chinese hamster ovary (CHO) cells a mutant gene that confers resistance to the growth inhibitory effect of cAMP. This dominant mutation in CHO cell line 10248 is responsible for an alteration in the RI subunit (RI*) of the type I cAMP-dependent protein kinase (Singh, T. J., Hochman, J., Verna, R., Chapman, M., Abraham, I., Pastan, I.H., and Gottesman, M.M. (1985) J. Biol. Chem. 260, 13927-13933). The transformant 11564 which was studied in detail, has the same characteristics as the original mutant 10248 including continued growth in medium containing 8-Br-cAMP, an increase in the Ka for cAMP activation of the kinase, a greatly reduced amount of type II protein kinase activity, an altered incorporation of the photoaffinity label 8-N3[32P]cAMP into the RI* subunit of PKI, and an absence of cAMP-dependent phosphorylation of a Mr = 52,000 protein in intact cells. In addition, analysis of the DNA of the transformant indicates the presence of an increased amount of DNA for the RI gene. These results are consistent with the transfer of a mutant gene for the RI* subunit of the cAMP-dependent protein kinase and its phenotypic expression in the transformant and also support the hypothesis that the mutation responsible for the defect in cell line 10248 is due to an alteration in the gene for RI.